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Why do research in the first place?

* Training Is learning how to apply what we
already know.
Direct benefit—improved outcomes

 Research is learning about what we don't
Know.
Future benefit—solving problems before
they cause trouble



More succinctly put--

You can see a lot by just looking.

Yogl Berra



First and foremost,

before you do anything about writing grants,
ask yourself If, for you, the most important
guestions in medicine are about---

How things work?

s this what excites you?

s this what drives your curiosity?

s this what makes you want to get up and go
to work every day?

---because in academics this
sometimes can be tough to do----




Reality Check _sy pavip sipress
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Hi, Honey—how’s everything in the world of
academia?



Writing a NIH Grant--What to do first!

National Institutes of Health
website

http://grants.nih.gov.html



Writing a Grant: Start Early!!

Receipt Dates:

— New (K, R, P, P revision)- 2/1, 6/1, 10/1

— Revisions (K, R)- 3/1, 7/1, 11/1

— NRSA (F31-5/1, 11/1; F32- 4/1, 8/1, 12/1; T32- 5/1)
— SBIR/STTR (R43, R44/R41, R42)- 4/1, 8/1, 12/1

Review: 5-6 months later
Council: 3-4 months
Award: 1-2 months

Total time until award: 9-10 months—

Thus, start preparing for a grant application at least
a year in advance of when you think you will need
the money.




First, what does an NIH grant application look like?
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Subsequent pages are blank. Fill them with the
“Essentials for Grant Proposals”

. Specific Aims (Hypotheses, Questions, Models: what)
2. Significance (rationale--why)

. Innovation (what is novel in design, in methods, but
especially in what will be learned)

4. Convincing preliminary data (can it be done and well?)

. Methods, statistical design, potential problems and
alternative strategies (the details of how).

. Expertise of the Investigator (s) (can you do it?)

/. Environment (unique advantages of where you are)

. Summary, restating long term value (goal) and impact.




Writing a Grant: Getting Started

The absolute requirement for a grant is a good idea.
But do make sure it is about something new.

Hi Daddy, We were talking at dinner tonight about what
grandparents do for their jobs. | told Clara (5 yrs old) that
you do science experiments to find out how the food gets to
babies growing inside their mommies' tummies. Clara
looked at me like | was an idiot and said in tones of ringing
disgust: "The mommy eats the food and it goes into the
baby through the belly button thing." Then she walked off.
Sorry, Dad. Guess you need to find a new field of research.
Clara already knows all about yours.

Love, Emily



Specific Aims

A one page statement of
what Is essential in the proposed research, to:

generate interest — many say this is the real
key, the “hook” that grabs the reviewers
attention and generates real excitement.

demonstrate importance, value — the WHY.

give a concise overview of the research (what
will be done, and how this is novel)

clearly state the exceptionally strong IMPACT
of your defined, expected results.




Specific Aims
1. More than two or three Specific Aims usually are too many.

2. Each Aim should be stated in one simple sentence, saying as
directly as possible what will be done.

3. Each Aim either should be, or include, a hypothesis to be tested, a
guestion to be answered, a model to be tested for predictability,
create a novel design, solve a specific problem, challenge an
existing paradigm or clinical practice, address a critical barrier to
progress in the field, develop new technology.

4. Each Aim should include a brief statement of the purpose, rationale
(significance, innovation), and approach.

5. Each aim should have a specific statement of what you expect to
learn, and how this will be important.

6. Conclude with a summary statement that emphasizes what you will
learn and the impact this will have on the field.




SPECIFIC AIMS

Restoration of skeletal muscle growth in the felus with intrauterine growth restriction (IUGR) is a fundamental
priceity, as mmpaired muscle growth is @ major conlribudor to lifelong reductions in muscle mass and metabolic
disease risk, There are gaps in knowledge, however, about the basic mechanisms that regulate fetal muscle
mass and when in gestalion muscle growth is plastic and wil respond to anabalic stimuli after exposure 10
placemal insufficiency (Pi) Our overarching am is o gg;m ng the mechanisms that link lM f_gm nuldrient
h, and to test F her su and/or
anabchc hormones mglg reslare muscie growth in the IL!QR felus. Our prévious studies and preliminary data
have uniquely shown that inadequate matemoletal marient flow from
Pl resulls in suppressed myoblast pealiferation, reduced muscle L RronS IO o SRCIDIE 10 Tut0e
amino acikd (AA) uplake, and increased protein breakdown, which,
legether with reduced fetal insulin and AN availability, decrease
muscle mass (Fig 1), We now progese 1o tesl the plasticity of these
cendilions and determine mechanisms that underdie the potential for G, amest L AA upiake T protein tumoves)
1) insulin to stmufate mycblast profiferation and 2) AA fo stimulate
myofiber hyperirophy during critical developmental windows of
myegenesis (Fig 1), We will use cur well-developed sheep model of
TUGR that uniquely mimics the features of hurman Plinduced IUGR
to determine muscle-specific metabolism in response lo insuin and
AA, Comprehensive investigation inta the key faclors that regulate
fetal muscle growth al a physiolegical, celluiar, and molecular level
is a prerequisite for designing novel apgproaches 10 restore muscle
growth, sefting the slage for fulure efforls lo preempl the T Mechanisma m
complications of IUGR related to kow muscle mass. :&:):; imomﬂcr:f.':o“r‘:::ogmbmr‘
Aim 1: Determine the effect of Insulln on cell cycle and proliferative responses in fetal myoblasts.
Idenlifying the prmary factors thet slimulate myoblast peoliferation in IUGR will pave the way for the
development of novel s!rategnee o pfomole myogeneels and preemm the risk of lifelong sarcopenia.

insuln concentrabons wlll be resored 1o oontrol (CON] feial values by dlrect fetal infusion during peak
myoblast proMferation (70% of gestation). Proliferating myonucisi will be identified using BrdU and PCNA,
Hypothesis 1b. Insulin promaoles fetal myoblast proliferation by @ga; ing cels from Gu/G; arrest. The impact
of insulin on callular mechanisms that increase cell cycle progression, myoblast proliferation rates, and cell
size will be detarmined in muscle sections and myoblasts isolated from IUGR fetuses
Aim 2: Establish the impact of AA on fetal myofiber hypertrophy. [denlifying the adaptations that develop
within the myofiber to chronically-reduced AA supply, and the response to reinfroduction of AA, will nform
future atternpts at how 1o deliver protein lo augmenl musde protein accretion.
Hypothesis 2a. AA supplementation to IUGR fetal eheep increases myofiber AA uptake and hypartrophy,
Fetal muscie AA kinetics {including muscle protein synthesis and breakdown rates) and myofiber area will be
measured in response to fetal AA infusion during peak myoruber hypemophy (90% of gesmlon)

k=130 ala i’ g 08 ein s = i
kdown in The Impact of AA on oellular mechanusms 1hat regulaee hypenrophy

will be detarmined in freshly isolated myofiber preparaticns and myotubes harvested from IUGR fetal sheep.
Aim 3: Determine the effect of restoring insulin and AA supply on muscle growth in the IUGR fetus.
This aim represents a proof-cf-concept study of the potential o improve fetal muscle growth, peoviding an
mpoﬂam foundauon for the development of novel mterventson sirategies n IUGR _mm_?_gm

NS

Cur s!ud’ es wi! for fhe ﬂrst time, determine 1) lhe kcy rcgu|alors that promate !e!al myoblast proufelabon and
myofiber hypertrophy and 2) the critical periods during an IUGR geslation when felal musgcle growth might be
recovered. IUGR is a highly prevalent disorder affecling ~8% of all pregnancies, with no known cure and no
current means of improving felal growth in were. Understanding the mechanisms responsible for reduced fetal
muscie growth is the first slep in preventing low muscle mass, not only for the fetus affected by IUGR, but for
cther condilions and disorders kater in life that result from poor muscle growth,

G

—

G

Specific Aims page

Summary diagram of
central concepts helps!

Clearly set off each SA
with its overall goal,
value, hypothesis,
method(s), and

what will be learned.

Make sure your summary
stands out separately
(unlike this one!).



Observation, Hypothesis, Question, Model—
what should you use?

Study Sections prefer Inductive Reasoning.

They want you to have some preliminary data and a review of the
literature to provide a rationale for what you want to do. They do
not want to fund you to “go looking” (observe, characterize,
describe, and so forth).

“From this preliminary data in our lab and information in the
literature, we—

1. will test the following hypothesis (is it not true <5% of the
time?; is it true >95% of the time?);

2. answer the following question (how does something work?);
3. prove the generalizability of this model (predicts that the same
mechanism or model will behave in the same way in the future).



Research Strategy (Background, Rationale)

Not just a literature review (although this must be included).
Provides the rationale for what you propose to do.
Significance

Puts your proposed research in perspective---what it will do
and the importance of the results.

How, if the aims of the application are achieved, scientific
knowledge will be advanced.

What the effect of these studies will be on the concepts or
methods that drive this field.

Innovation
How the project develops and employs novel concepts,
approaches, or methods.

How the project challenges existing paradigms—"goes boldly
where no one has gone before” (but should).



Preliminary Data

Demonstrates feasibility. Can it be done? Can you do it? Will the
results be accurate? Are your methods state-of-the-art? Will the
hypotheses probably be supported? Prove that assays and
other technical methods in your lab are in working order.

Balance between preliminary data that show
feasibility and likelihood of success
VS.

proof of hypothesis which guarantees success and definitive
conclusion

Too much prior proof - no reason to fund, it’s done; just
filling in “n”
Not enough prior proof - too risky; too unlikely to succeed



Approach (Methods)—b5 parts.

1. Experiments
Emphasize the essential experiments.
Refer to literature for established methods.
ldentify new methods, their value, and proof they work.

2. State clearly what each experiment will demonstrate or
prove, why that outcome is particularly important to
obtain, and what will be the overall impact on the
scientific field of what you will learn.

3. Potential Problems and Alternative Strategies
Show awareness and thorough understanding of the
problems that may arise and the alternative approaches
that can be used if the problems occur. State how such
variable outcomes actually strengthen the approach.




Approach (Methods)

4., Statistical design and analyses.

5

How will data be interpreted?
This should come early in your grant preparation.
Define the accuracy of your methods.

Then, determine how many animals/subjects are needed for
each measurement.

Then, choose the largest number of animals/subjects that
will allow a p<0.01 test of the least accurate measurement—
this allows you more animals/subjects than the most
accurate measurement does.

. Benchmarks for Success
Define “exactly’” what will be learned at each step.




Example 1

Example 2

Timeline:

What will be done when

NUMBER OF ANIMALS AND TIME TABLE:

Protocol Year 1 2 3 4 5
1. Developmental changes in placental
glucose and amino acid metabolism 20 15
2, Effect of glucose and amino acid supply
on placental amino acid metabolism 5 10 25 25 25
Total # of animals 25 25 25 25 25
Year 1 Year 2 Year 3 Year 4 Year 5

Saline infusions CON and IUGR (70% and 90% of gestation)

Skeletal muscle collection for myoblast incubations (low oxygen),
myotube experiments, fiber incubations (AA transport)

Insulin infusion PI-IUGR (70% of gestation)

Muscle collection for Pax7, BrdU, cell cycle marker identification, FACS
analysis

AA infusion PI-IUGR (90% of gestation)

Insulin + AA infusion PI-IUGR

transporters, autophagy activation)

Fiber collection for AA transport assays, fiber morphometry, protein/RNA analysis (AA

Fig 16. Timeline for in vivo (blue) and in vitro (white) studies.




Summary

What will be learned?

How will the results support the hypotheses (answer the

guestion, test predictability of the model) and meet the specific
aims and goals?

How will the results be new and important? IMPACT !

Gaps in our knowledge that this project will fill:

“These studies will determine the fundamental mechanisms

responsible for producing cardiorespiratory rhythms that
originate in the medulla.”

Why this is not just important but “essential” to do:

“These studies will identify which receptors and processes are
altered in diseases of the cardiorespiratory system such as SIDS,
allowing novel, specific, more effective therapy, because the
current treatments are not working and are unacceptable.”




Animal Care and Use / Human Subjects

Follow the guidelines in the application exactly
Do not assume that your IACUC or IRB protocol is sufficient.

Document that this work has not been done before, that it
does require an animal model or a human subject and why,
and that all possible non-animal or non-human alternatives
have been considered and shown to be insufficient to solve
the problem(s) that the research addresses.

Above all, show that all possible discomfort of any kind to the
animal or the human subject is known, anticipated, and
prevented or minimized



Budget Justification: Prescribed

All Training Grants
T32, F31/32, KO8, K23, K12
-- salary (usually for 75% time)
-- lab support
(usually limited, e.g. $25K)
-- travel (limited, e.g., $1,500)
-- F & A (“Indirects”; limited, e.g., 8%)



Budget Justification: Modular

$25,000/module up to $250,000 (10 modules)

Explain and justify roles of investigators.

Rationale for highly expensive, but essential items.



Budget Justification: ltemized
Direct costs > $250,000

Explain and justify each and every item in the budget.

Personnel: name, degree, title, role--justify by specific expertise and what
they exactly will do and why the allotted time is essential.

Equipment: Rationale and evidence for cost and need for expensive,
unusual, or absolutely essential items (“convenience” or “efficiency” are
not sufficient justifications); show cost-sharing if available.

Supplies: As close to “line item” as possible; provide historical and current
use and prices; explain per experiment, pre subject, per animal, per yeatr,
charts and tables are helpful; include local special or exceptlonal
requirements.

Travel: $1,500 per year for Pl is customary, to attend scientific meeting to
present results of research

Other: Do not over inflate costs of communications, publications, etc.

Consortium, Contract, and Consultant costs: get these done well ahead
of grant due date; the should accomplish a specific task that you clearly
show to be essential.




OK, now sit down
and write your application.



What

commonly

happens at this
point is

Writer’s Block.

- (“Block Island”)




Even if you are on the right track, you’ll
get run over If you just sit there.

Will Rogers
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“I try to write a little bit every day.”




Writing a Grant: General Principles

Start fresh! Don't use grants for templates that were rejected.

Organization: Qutline first, write second.

Prepare the figures and tables first. Often these are
already done—for abstracts and presentations.

Clarity: Appropriate syntax, clear and lucid style
Short sentences (active voice helps)
Be concise.

Keep it simple! Tell a single story—the more concepts and
hypotheses and experiments included, the more
difficult to understand.

A golden rule: Never submit a sloppy grant.

Assistance: Have others read it (expert and non-expert).




Key Ingredients

Technical writing:

» Clear statement of need and idea

* Plain language

» White space

* No silly mistakes

Proposal development:

« Explicit link to funder — NIH, Foundation
* Potential impact

« Novelty and innovation Grand Challenges Explorations
Bill & Melinda Gates Foundation



Clear Statement of Need and Idea

Why is this idea different?

— Do explain how your solution is innovative and unique
— Don’t waste space re-describing the problem

Provide your project objective and rationale

— Do include how that fits with the topic RFA

— Do state your rationale for success, and define success
— May have multiple goals and objectives

Define overarching statement of need in one sentence

Define your idea to solve this problem in one sentence

Grand Challenges Explorations
Bill & Melinda Gates Foundation




Good Editing—The Most Essential
Aspect of Good Writing

Why? Because bad editing preserves bad writing, which
leads to misunderstanding, and all too often to
confused and therefore sometimes hostile (or
stupefied) reviewers.

For example, you do not want these in your grant—
o “ ..causes of which include, but are not limited to, maternal

malnutrition, maternal hypertension, and Idiopathetic placental
insufficiency.”

« “These fetuses are at increased risk of hypoglycemia, hypoxia, and
academia, as well as spontaneous preterm delivery...”



Fortunately, | am not alone in making this
mistake--

“...this report underscores the difficulty for
obstetricians to identify...babies destined to
develop academia,...”

A. Fanaroff MD

2010 Year Book of Neonatal and Perinatal
Medicine



And just for fun--

“...pathway to stop diabetes research
grants...”

Maybe not the most successful pathway?

Perhaps better as—grants for the “pathway to
stop diabetes” program.

“If you don’t write clearly, you deserve to be
misunderstood.”



Words NOT to use

Characterize
Evaluate
Describe
Look at
Check
Estimate
Correlate
Observe
Study

Ask / Question
Compare

And don’t use “alter”
or “change”

Words better to use

Test

Define
Determine
Measure
Quantify

Prove / Disprove

use “increase” or
or “decrease”—

or “changed from ...

Be specific!

to ...

3



Don't use words you don't absolutely need.

“Utilize” is over used (not over utilized).
“Use” is just fine.
(exception—metabolic rates are “utilization” rates)

Direct, active voice.
We measured three cognitive outcomes.
not, Three cognitive outcomes were measured.

Don’t run sentences/phrases together with “however”

Confusing-- We found separate effects of glucose and insulin
however the insulin effect was the strongest.

Better-- We found separate effects of glucose and insulin;
Insulin was the strongest.

And many more!

Strunk & White, The Elements of Style---still the bible
of writing English




Whoops!! —CHECK SPELLING AND GRAMMAR !!

Did you catch my mistake in the previous figure?

Don’t run sentences/phrases together with
“however”: Confusing-- We found separate
effects of glucose and insulin however the
Insulin effect was the strefigest stronger.

Better-- We found separate effects of glucose
and insulin; insulin was the strergest
stronger.

Thanks to Alan Guttmacher and Ed Bell for
catching this egregious error!!




Good Editing—Get rid of excess words.

Where iIs the wisdom we have lost In
knowledge?

Where is the knowledge we have lost In
Information?

T. S. Eliot



Good Editing—Over and Over Again

“... everything you do you have to do again,
and your capacity for rewriting Is the only
thing that separates you from people who do

things in a hurry.”
John Irving

We are what we repeatedly do;
Excellence, then, is not an act,

But a habit.
Aristotle



Use Plain Language

* Reviewers include deep domain experts and
thought leaders (who may not be deep
domain experts)

* Write In easy, conversational language
— Do write plainly
— Don’t use jargon specific to your field

Grand Challenges Explorations
Bill & Melinda Gates Foundation



Use Plain Language

Passive vs. active voice
« Passive:

Research has been cited to
demonstrate that an estimated
20% of primary school children
are developing reading
problems

e Active

Researchers estimate that up to
20% of primary school children
have reading problems.

Write it plainly
* Verbose:

“Scintillate, scintillate,
diminutive celestial body”

« Written plainly:
“Twinkle, twinkle, little star”

Active voice and plain writing
-> Provide clarity
- Save space

Grand Challenges
Explorations

Bill & Melinda Gates
Foundation



Make the Application look good.

“Appearance Is everything”

“Clothes maketh the man (or woman).”

Not quite true, but never, ever underestimate
the “power of presentation”



Bad research page, difficult to read, poorly organized.

wa.rwtoocuenlwhemawau“ 8lood “C-glucose = measured using 1on exchange chromatography according to Hay et
aL®.
Colowatons. Umbilical and uterine blocd flow rates are calculated using intiated water (*H,0O) by the transplacental
steady state dffusion techmique ™
Net utenne o umbiical uptake rates by the fetus from the placenta of amno acids (Including leucine), KIC, glucose.
and oxygen are determined by apphcabon of the Fick princple
Uterine or umbilical uptake rate = Uterine or umbilical blood flow (mL/min) x (C.-C,) or (C,-C,) where C,

and C,, and C, and C,, are the concenirations {@mol'mL} of the metabolite measured in the Utenne arterial and
vencus, or umbilical venous and fetal artenal blood, respectvely Similarty, net fluxes of '“C-leucine. '*C-leucine. and
C-KIC across the umbilical {or Uterine) circulation are measured by the Fick prncipie as umbdcal (o utenine) blood
fiow btmes the umbdical (or Utenne) Iracer artencvenous concentration ddference
Tracer Nuxes Maternal plasma leucine disposal rate (DR} 1s calculated as
DR, = Inf « ([MPE , /MPE,]-1)
where Inf is the infusion rate of L-[1-7°C] leucine »tc the mather and MPE,, and MPE, are Ihe leucine enrichments in
the matemal infusate and matermnal artenal plasma. respectively This equaton does not account for the disposal rate of
the naturally occurnng “'C-abelied levaine which s about 1 1% of the “Cueucine “** This equation assumes 100%
ennchment of the infused sctope Plasma [1-7'C leucine) s calculated as the product of the leucine concentration and
the mclar percent excess for "'C leucine in each vessel
Tracer fluxes dbetween the placenta and he ‘etal plasma, and tetween the fetal plasma andg fetal hissues, are calculated
accoroing to Carver. et al ° Loy, et al “*“ and Ross, etal @
The frachon of fetal leucine tracer infusion taken up by the placenta (**£ ) s calculalted as:

(") = ([1-'C leucine], . x umbilical blood flow) / [1-'“C] leucine infusion rate,
The fraction of L-{1-'“C] leucine infusion rate excretec as "“CO, via the umbilical circulation (%92 ___) 1s calculated as

(¥ ) = ([“CO,L,. x umblilical blood Mow) [1-'“C] leucine infusion rate
The net "CO, fux from the fetus 1o the placenta is calculated as

r'“CO,,, dpm/min = umbilical blood flow = {[**CO,), - [*'CO.).)
where ["“CO,), and ["“CO,], are the concentrations of “CO, (dpm/mL) in the umbilical artenal and venous blcod,
respectively
Tracar modei. The medel (Carver. et ai | Appen Il Pub Man 8) 1s adapted from Loy, at al ,** van Veen, et al ™ and
Ross. et al “' In steady state. the fetal plasma leucne pool 1s constant in amcunt. dalanced by equal rates of entry
(from placenta and fetal issues) and disposal (into placenta and nic fetal tssues) These fuxes of leucine Mo and out
of the fetal plasma, fetal tssues, and the placenta, which apply 1o the two tracers as well, are shown in the fgures
Lelow, each flux is labelled with a Roman numeral after Carver et al®



A Good Research Plan Page

vialer conten! to hematocril™, Blocd “C-glucose is measurec using ion exchange ¢hrematography
according fo Hay et al.*’,

Caledptinns, Umbilical and vlenne blood flow rates are calculated using trilialed water PH.Q) by
1he trangplacental steady stale diffusion lechnique,

Nel utarine ar umbilical uptake rates by Lhe fetus from Ihe placenta of amina acids (including
leugine), KIC, glucose, and exygen are detzrmined by application af the Fick pringiple:

Uterine ar umbilical uptake rate =
Uterine ar umbilical blood flow (mLmin) x {C,-C,} or (C.-C.)

where C, and C,, and C, and C,, are the concentraticns (pmoliml) of the melabolile measured in
the Utenine arlerial and venaus, ar umbilical venous and fetal attenal blood, respeclively, Similarly,
net fluxas of *C-leucine, 'C-leucing, and "C-KIC acrass the umbilical {or Ulerine) circulation are
measurad by the Fick principle as umbilical (or ulerine) bloed few fimes the umbilical (or Uterine)
fracer aneriovenous concentralion difference.

Tracor fluxes: Malernal plasma leucine dispesal rate (DR,) is calculated as:
DRy, =Inf « {{t4PE, /MPE,]-1)

wliese Inf is the infusion rate of L-]1-"C) leucine inta the mother and MPE,, and MPE, are the
leucing enrichmenis in the maternal infusale and mafenal aneral plasma, 1espactively. This
cquatian does nol accouny for (he c‘is(posa| rate of the naturally occurring “C-labelled leusine
which is about 1.1% of the "C-leucine.*** This equaticn assumes 100% enrichment of the infused
isotope, Plasma [1-C feycine) is calculated as the predust of the lzucine concentration and the
molar percent excess for “C laucine in each vessel, ;

Tracer fluxes bewieen the placenta and the fetal plasma, and between the fetal plasma and fetal
tissues, are calculatad according to Carver, etal.® Loy, et al,” and Ross, et al*?

The fraction of fetal leucine tracer infusion taken up by the placenta £™a,__,} is calculated as:
(*“p,..) = ([1-'“C leucine),,, x umbilical blood flow) / [1-“C] leucine infusion rate,

The fraclion of L-[1-"C| laueing infusion rate excreted as “CO, via the umbilical circulation
(%% ) i5 calculated as:

("D} = (['CO,],, x umbllical blood flow)! (1-*C] leucine infusion rate
The net '"'CO, fiux from the fews to the placenta is caleulated as;
r“CO;,, dpm/min = umbilical blood flow « ((*COJ, - ["'CO,],)

whera [“CO;), and [“CO,), are the concentrations of “CO, (dpmimlL) in the umbilical arterial and
venous blood, respeclively.

Tracor modot: The model (Carver, et al., Appen. Il, Pul, Man, B} is adapted frem Loy, at al,,*®
van Voen, ot al.,” and Rass, ot al.*? |n steady statu, the fatal plasma leucine nool is constant
in amount, bolanced by equol rotes of enty {from plocunta and fetal tissues) and disposal
(inte plucenta and intc fotal tissues). These Huxes of leucing inte and out of the fotal plasma,
fotal
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A Bad Research Plan Page
Too much text; outline and separate sections not clearly set off

upiake and Ulhcaton i e idoin B B PGS el Sioe, s anmalisle! , lue sy, Yilktatan
hypoinsulinemia, and decreased placental and fetal giowth (Appen. Pub. 3).

4. Fetal amino acid metabolism: we have published Biefore o mathods for measuring matemnal
and fetal amino acid concentzaticns and the fiznsfer of amino acids into the felus (42,43), including
datails about how to measure felal amine acid matabelisin for several aming acids, and for glucose
{11,38,45), Those studies have been maodified recenfly for leucine (see defails Lelow, in Methods,
and Appan., Pub, Man. 8) and for giutamine. and glutamate ()i more recent pilol studies with
aminine are reviewed belaw.

5. Leucine metabalism model: Leucine metabolism in the chronically (6 weeks)
hypeglycemic/hypoinsulinemic sheep madel, preduced by infusing insulin intd the rmather, was
studied by infusing 1-[C] and 1-["‘C] leucine tracers into the feius. In contrast to acute increased
leucing oxidation wilth short terrmm hypeglycemia {42). long term hypoglycemia produced an
adaptaticn of lower energy expendilwie for protein accrelion and thus a slower rate of growih in
the fetus, allowing the felus o maintain nonmal weight-specific rates of nitregen uptake as amino
acids, oxygen consumption, felal plasma leucine disposal rate, and leuting incorporation infe
protein synthesis. The umbilical uptakes of some amine acids, padicularly [eucine, were
decreased: lgucine consumplion by the uteroplacenta was increased, The decrsed umbilical
leusine uplake and decreased leucing incarporation into protein accretion in these fetuses were
accounted for by increased lfoucing release from folal pretein breakdown., These sludies
demonstrated important mechanisms by which chronic glucese degrivation regulates placental and
fetal aming acid metabolism and fetal growth, and defined new kacer approiches o quaniifying -
placental and fctal leucine metabolism. {Appendix Il Rub. Man. 8).

6. Maternal glucose tracer metabolism by the placenta: e condugied the first cver sludies of
the fale ¢f maternal glucese carbon, traced with jU-"Clglucose infused infe the matemal circulation,
taken up and metalolized by the placenta andior transported to the fetus. As shown in the figures
below, {he fraction of glucese 0 showing up on amino acids was small and was not affecled by
short or long-term hyparalycernia, whereas chronic hypergiyeamia increased the fraction of glucose
caroon thal was canverled 1o CO;, belh in the fetus and in the placenta.

7. Placontal metabolism: \We also measurad with [U-"Clalucose net uteroplacental alucose
consumption rate (UPGC), lagtate and fructose praduction rates, and glucose oxidatian in late
gestation pregnant sheep after 18 hours each of Iow and high matemal and fetal gluzase
concentrations. A majer fraction of UPGC went to non-nxidatve melabelism; UP oxygen
ceasumplion was net affecied; UP lactale production was a majer preduct of UPGC (69% during low
glucose, 53% during high glucese); UP fructose production was 5% under low and 3% under high
glucose, and tracer-derived umbilical vein laclate uptake from the placenta was accounted for
completely by net fetal lactate uptake frem the placenta, i.e., there was na substrale source of UP
lactate production into the fetus other than UPGC (Agpen. Absl. 4).

B. Maternal low protein dist: Allhough we have had considerable experience manipulaling
maternal dint (fasted states, several wesk periods of glucose and insulin clamps), far the spacific
purpose of developing a low peotein diet in the mother that will I2ad to reductions in maternal amino
acid concentrations, we have engaged the assistance of Dr, Alan Bell {Comnell Univ.), an expert in
matemal and fotal eftacts of maternal dictary changes who has develaped and sludied matemal low
grotein dicts in pregnant sheep that have produced fetal grovah restriclion {Appendix V). Dr. Bell will
halp 1o determine the necessaty diel formulation 1o produce an energy complete. low praten diet

{se= Methoos).

9. Loucine infusion into normal and growth restricted fetuses or thair mothers. Leucine
infusion inte ewes wilh placental insufficiency showed markedly increased werine leucine uptake
nut enly slight increase in felal leucine uplake. Leuging infusion into ncrmal fetuses praduced
increased leucine oxidation {acsounting for increased disposal} and decreased umbilical leucine
uptake. Other amino acids were affectad by this infusien. Thus, although the placenta actively
transports amino acids fram the maternal to the fetal circulation, such transpont can be affected by
the relative malernal and felal amine acid concenlialions.
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Wa also have engaged the nusistonce of Or, Alan Ball and his docter! student, Richary Erhardy,
¢ measure GLUT-3 and GLUT-1 mARNA wvsing their ovine-specific eONA probes, They have
neacly campleted development of ewinespeciflic GLUT-3 and GLUT-1 anitihodies that will ullow
Us 10 Measure protein abundances for more ditect cofralation with glusose uptake and ransport
stedies in vivo, Dota below showr a relatve ingrcase in GLUT-3 ve 1| mANA flef over the
second kalf of gestation, with @ coiresponding dacrezse in the fraction of tota! cyigchissian
binding capacity {tepresenting “functicnal® pratein abundance} sccounted for by GLUT-1 (right).

MINA Jlandiide miglive 13 d 7%

12, Effoct of 1GF-! inlusion on maternal, placental, and ietal insulin, glucose, and amine acid
concentrations. fecombinant buman 1GF.1 from EN Lilly Co. wos infused a1 consiant rote
1305aiMourikg) int 15 nust-torm pregnant sheep, increasing mat, {(1GF-1) 3,2-901¢ tcomparable 1o
Gluekman's siudy™), decrensing mot. finsulial fram 23 o 8 pUinl, and decryasing mot.
(placase) from 3.7 to 3,2 mbA; an balance, matemnal glucose turnover, uptake and utiization of
lucase by the placenta pnd fewwss, and placenta! lastaie production were not sigaifleantly
ultered. Most materna! amino acid concentsations were docceased (* p<C.08 in table below).
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14, Seatistical methods: We have developed unique s1atistizal mathods, including twa and threo
dimensional generalized Michaolis-Menten response suefece methods (Hiest et all and curve
litting metheds (Young et all. 10 interpect and develap models from ous complex dato that
invelve maltiple medsurements within an animal, a1 dificrent times, of different parametors that
may ef mav not hve soparate andior joint effects, and ameng groups with different numbets of
subjects (Appendix I, Pub, Fian. 5,71, For the fest tme, these impotiant advanzes ia statisticol
modeling will hie appked 1o placemial meisholizm 10 addiess the separate andfor joirt effects ol
Lulstrale supply on selecied substiate metobolism in e placema,

AR e s e s U 79 R
s 332 Hay, 520 Page 30
Nooimdrst pages Eamattuiialy A1 e Laltem Wcuihout the sppiediom, O rad Ube avllinen swsh s s, 10,
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7. Placantal metobolism: We alse measured with- [U- “Ciglucose net utercplacental glucose
consumplion (ate (UPGC), factate and fruciose production rates, ond glucase oxidation in late
gestenon pregnant sheap after 18 hows each of low and high maternal and feral gluces
conzentrauonz, A majer fraztion of UPGC wes: to nen-oxidative metabelism; UP cxygen
consunption was not offecred; UP facidte production was a4 mojor praduct of UPGC (82%
during lows glucose, 53% duwing high ghizosal; VP freclose production wos 5% under fow and
3% under bigh glucese, and tdcer-denved umbilical vein lactote uptake fram the pliconta wes
aocounted {or complelely Ly net fotal lootate upsake from tho plocents, ie., thoro was no
sulsstate source of UP luctete praduction inte the fetus sther than UPGT {Appen, Akst, 41
8. aternal low protein dist: Althélgh we bowve had considerabla expesience manipulating
masernal diet {{asled states, several week penofs of glucose ond insylin clampzl, {or the
specific puipose of developing a lowe protein dict in the mother thot waill [ead e raductions in
mazernal amind paid concentrations, wi have engaged the assistonce of Do Alan Bell {Comell
Univ.l, an exaert in maternal ana fetal effccts of maternal dietary changes wehs has develeped
and studicd matermal fowe protein diots 1n. pregnant sheep that have preduced fetdl growih
Jestriction (Appeadix WL Dr, Sell will help 3o dolermine the necessary diet formulation ¢
produce an anergy ¢amplete, low protein diot {see Methads),

9, Leucine infusion into normal ond geowth restricted fotuses of their mothers. Loueing
infusien into owes with placental insulfizicacy showed morkedly increased utering feucine
upizke but only slight increase in fotal leucine uptake. Leucing infugion into asrmal {o1vses
prodused increased leucine oxidation foccounting for incrensed disposall and decreage:d
umbilical leucine uptake. Other amino acifs were alfected Ly this infusion. Thus, sithough the
alzgenta agtively transports amino asids !romn the materndl 1o the fetdl circulation, such
reansport con Be pffected by tie rel2live materna! and fetal amino acid concentrations.
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3, Maternal insulin infusion chronic hypoglycemia model: These studics showed that we con
maintain malernal glucose concentrations ot different levels over several weeks |as well as more
acutely [11,4%]|, by elucose! insulin clamp technigue, 10 produce sustained decrease in ietal
gluzose uptake and wtilization, an increase in the nlacemalfietzl glucese utilization rate ratia,
fetal hwpainsulinemia, and decreased placental and {etal growth {Appen. Pub. 3].
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Fig. Stability of maternal end {etal [glucose] an insulin] aver grstatian In the moternol hypaglycemia model.

‘&, Fetal amino acid metabolism: we have published before our methods fer measuring maternzl

and :ptal aming scid concentrations “and the transfer of amino ecids into the fotus (42,431,
including details abeut how o measure fetal smine acid metabolism for several aminc acids,
and for glucess (11,38,43), These studias have been modified recently jor leucine (see details
below, in Matheds, and Appen., Pub. Man. B) and for glutamine, ond glutamate ¢ ; more
recent pilct studies with arginine are révievsed belaw.

5. Leucine metbolism model: Leucine metabelism in the chronically {6 weeks)
hypoglycemic/hypainsuligemic sheep model, produced by infusing insulin into the mother, was
studied by infusing i-['°Cl and 1-['"C) leucine tracers inic the fetus, In centrast 1o acute
increased leucine cxidotion with shert term hypoglycemia (42), fang term hypoglycemia
praduced an adaptetien of lower energy expenditure for protein acecretion and thus a slowers
rotc of growth in the fetws, allowing the fetus to maintain narmal waight-specific rates of
nitrogen uptake 95 BMino acids, oxygen consumption, fetal plasma leucine disposal rate, and
leucine incorparation into profein synthesis. The umbilical uptekes of seme amina acids,
particularly leucine, were decreased; leusine consumption by the utcroplacenta was increased.
The deareased umbilical leucina uptake and decreased loucing ingorperaticn inte protein
accretion in these fetuses were accounted for by increased feucine release from ietal protain
breakdoven, These studics demensirated importent mechanisms by which chronic glucese
deprivation regulates placentzl and ietal amino acid metabelism and fetal growth, and definied
new tracer approachas to guantifying placental and fatal laucine metsholism. (appendix !
Pub, Man. 8}.

Flux rates imesnzswin) (**P<0.0%} Contro! Henoglycemia
11-22¢) fou fozal plasma disposal rate 8.710.9 8.2=0.9
11-"“C] feu fetal plosma dispossl rate 8.510.9 8.420.9

a0t tetal leucine uptake from placenta . 240,56 2.120.4*°
leucing ema binod feam feral proteing 2.0:0.1 3.9:03~"
€O, produced by fetus from few 1-C 2.3+0.1 1.920.3
Juucsno inta tmal protein accretion 2.6:0.2 (O E1ON R
tnucine inta fetsl protein synthesic 4.650.3 4.6:0.2

THS 250 IRev. G251 Page 47

Phumber fAJaL CONMeOThalY 4T TI4 3071z Ihroughows he expticateon., Do nor ute sulfiaes wuch aida, 3,



Aim 1: Determine the effect of insulin on cell cycle and proliferative responses in fetal myoblasts.

Myfiber number is narmally set at birth by proliferation and fusion of myoblasts into multinucleated
myotubes (69). In a variety of species, maternal nutrient resltriction during pregnancy limits fetal myablast cell
cycle aciivity, reducas myonudet per myof ber, and reduces myofiber number in offspring (79-88). Factors that

. Thus, the goals of Aim 1 are to 1) understand
the machanisms whereby reduced fctal nument supply limits the number, size, and cell cycle activity of fatal
myoblasts, and 2) daterming the recoverability of call cycle activity and myoblast proliferation with restoration
of insuln concantrations. An understanding of how the fetal mycblast adapits to low nutrient supply will provide
nove! and essantial knowledge about how myofiber number is determinad during fetal life.

Preliminary data: RNA fram late gestation CON and IUGR felal muscle was analyzed by microarray using an
Affymelrix® Bovine Gene Chip and 1222 genes were differentially expressed {fold change =1.5 and P<0.05).
The meslt signilicantlly impacted gene group was cell cycle requlation. Pativway analysis (89) identified 40-50%
reductions in the expression of genas in I[UGR musdie thal regulate the passage of cells through G, 1o DNA
synthesis (S) phase (Cdkd4, Cydin E2, MCME), G: 1o mitesis (M) (Cyclin By, Cdk1, PK) and spindle assembly
(Chk1, Bub1b, Cde20, Egplt, Mad2). Inhibitors of G, to S (p21, Rb-1) were increased by 25% n IUGR musde.

The pool of Pax7-expressing myoblasts is preserved in IUGR.
Given thess findings from whole muscle biopsies, we directed our
attention to Pax7?-positive mycblasts that have the capacity to
proliferate and have not terminally differentialed and fused mio
mature myofibers. We counted Pax7+ myonuclei in CON and IUGR

245

muscle sections harvested at 90% of gestation. Interestingly, we
found that the percenlage of Pax7+ myonuciei per tota! nuclei
numoer is preserved in the tibialis anterior {Fig §a), solsus, and
biceps femors muscles. However, recently published data show | ol
that Pax?+ mycblasts in IUGR muscle express less PCNA oW WGR CON_IUGR
compared to control, providing evidence for less active proliferation  Flg & Paxfe mpeoucel in thiabs aserioe rruvde
of the myoblast pool (1). Furthermore, our praliminary estimate of mm'm,mlm b oo
total myofiber number in the extensor digitorum longus muscle

shwv fewer m',oflbets in lhe IUGR fatus oomparad io CON (Flg Gb] M_md:mmnmunugn

i % ars Am 1 will address several quesbons mcludng 1) whu:h
phys.ological factors oomnbute to decreased Pax7+ proliferation, 2} whether size of Pax7+ mycblasts is
raducad (e.g. Is the population of calls adequats, just smaller in size), and 3) the degres to which restoration of
growth factor concantrations in the IUGR fetus increases myoblast proliferation, size, and myofiber number.

§

Paxl« rucktots! ruciel
i
1;

Role of insulin in fetal myoblast proliferation. Myobiasts

isolated from IUGR feluses and cullured in vitro | 3 b “’
demanstrale a greater propensily 10 profiferate in response ef—

to insulin in a dose-dependent manner compared lo CON ¢

myoblasts under normoxic  conditions, mediated by !" s
increased insulin receptor B (IRB), @ phenctype that persists ie

after several passages in culture (Fig 7). This may seem i
paradoxical, but the proliferation potentisl of IUGR 1o

myofasts m wiro in response o insulin mdicates that Ees

insulin may have the polential to increase proliferation in . P

vivo i given systemically. Indeed, we have shown that in WP AN A
CON fetuses during late gestation, a physiolcgical increass Inaufin carcemtratizn (NN} pyasch blopales

in fatal insulin concentrations (from 0.3 to 1.0 ng/ml) with 8  Fig 7. Fewl myotiest grewth in respoase 10 lasulls. a)
concurrent euglycemic clamp increased the proportion of  Nyoblesis hervesied from RIGR fatises {amd, red] have o greater

; 5 day ireuin han do CON
Pax7+ myonuclei by 20% (Fig 8b). ey (s ) P01 ram A, P05 CON v, IUGR
b) Under basal nsedn recagicr B (IRB) -

Hypotheses: Given owr preliminary cala and a [arge posased i IUGR myotiasts
literature base showing decreased numbers of myolibers in

offspring that were undermnourished as feluses, we hypothesize hat progressive reductions in circutating

Color is nicel!

Need “significance”
designations.

If you include blots,
make sure they can
be seen!



2. Muscle protein kinetics will be measured in the IUGR fetus, We will perform
nenved hindlimb cathelerizations in the IUGR falus o measure femoral arterial-venous
concenlration differences and blood flow (67) (Fig 4). A three-pecl protein flux model
and our unique mulliple solope infusion slart time (MIST) method (3) will be used to
measure muscle-specific protein synthesis, breakdown, and fraclional synthetic rates,
which has en dene before in the fetus

3. We will harvest muscle biopsies before and after experimental infusion in the
same animal In which physiological measurements are made. Fetal muscle
biopsias will be colected intra-operatively, which has never been dong before in the fetus, and after
expenmental Infusicns to identify the effects of insulin and AA on myoblasts and myofibers. We have available
cultured myoblasts (Fig $a) and myotubes {Fig 5c) that retain v vivo characteristics {Fig 7&15) to determine
the affects of insulin, AA, and oxygen imdependent of their complex Intaractions in vivo. We can kcalze protein
expression within the proliferating Pax7+ myoblast (Fig 5d), including post-transtaticnally modified cef cycle
regulaters (Fig Se). A novel sppllcabon of intact and viab)e musde ftbers wlll be employed to measure AA

transporter activity (Fig 5.

Iasscal whole _enimal fmal Dl
Flig 5. Fetal sheep muscle preparations. a) Culured fets myoblasts wih nucloar anti-Pax? (groen), b) maters fibioblssts (Pax?

negative), ¢) muinackeated myodubes wih antidesmmn (red), d) crycsectioned musce wih anll.iaminn (grean), ant-Pax? {pnk)

dapé (Blue), e) myohasts with antphosphorylaled retinoblastoma (arrow), and f) inlact musdo fbers hold by a8 plasic dip

C. Approach
As Elsle Widdowson, a pioneer of chid nutrtion and growth, stated in 1972 (68),

“if there Is a cellular deficit resulting from malnutrition In utero this cannot be corrected postnatally.”
This statement is supported by studies which show that muscle fiber number does not increase postnatally (62,
€8-70). The fetal pericd is a critical time for the establishment of normal skeletal muscle mass, However, these
studies were done over 30 years ago, and still the field suffers from an almost complete lack of understanding
of how nument sunpfy in Ufwo fosw'ales fetal musde Q«Mh WM&M&M@;

mhmpg[&_sy_gy_l ln Alm 1 we mll deterrnlne the proMeralwva actNlly of fetal myobiasls and their rcsponsc
%o restoring Insulin concantrations. In Aim 2, we will determine the mechanisms by which myofiber hypertrophy
faits and whether Increasing AA supply improves myofiber growth. Finally, in Aim 3, we will correct both insulin
and AA during approprate developmental windows to test whether ther combination is required to restore
muscle mass in the IUGR fetus. Knowing the degree of plasticity and responsiveness of myogenesis after
chronic Pl witt have a direct impact on how we ensure skalatal muscle growth aarly in the life span.

To accomplsh our aims, we will use a highly relevant sheep mode! of chronic and progressive Pl which results
in decreased fetal nutrient supply and asymmedric fetal growth restrction, It replicates a nafural condition of Pl

observed in sheep that is caused by i i rindsheapp y WGR ]
increased amblent temperatures during Phocenta Fetus Werman|Shaep,
pregnancy. This_model has the same Weatt Weght v | <
1&1i Ulerine tiood flow BPOGbdomiresl crc rato T 1+
w (71.78). The time coursa  |Umbécsl arery resesten ndices. Adterial O cootent 4 4
of mycgenesis has been well described in Umitdical thood flow Flesma gwcoss o B
fetal sheep (61). Thus, our large animal | Trarssecontsl ko fue Fisana s o
model is ideal to determine the regulation Lol Qv conect S it v o
of muscle development under normal and T o T 11

pathological conditions, such as IUGR.
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Color is nicel!

Be sure you can see
essential details in
pictures.

Be sure all colors show
up clearly.

Be cautions about

too much underlining
or bolding of text. Don’t
‘over-emphasize”

If you include tables,
make sure they can be
read!



Include White Space

Follow the application guidelines
— Arial or Times New Roman 11 point font
— Single spaced, with 0.5 margins
Consider your reader

Do include white space between sections

— Do carefully use subheadings, indents, and
bold/italics/underline

— Don't feel obligated to fill the entire page limit — use
only the space you need to tell your story

Grand Challenges Explorations
Bill & Melinda Gates Foundation



No silly mistakes

 All grant funding agencies are competitive!

— Do proofread carefully and follow the guidelines
for page limits, font sizes, etc.

— Don't let silly mistakes hurt your chances

 Silly mistakes include
— Typos
— Exceeding page limits
— Not defining abbreviations

* Not following instructions for formatting,

CcO ntent, structure, etc. Grand Challenges Explorations
Bill & Melinda Gates Foundation



No silly mistakes

* Read the instructions before you start and
again before you submit

 Finish your proposal before the deadline

— Leave time for colleagues, co-Pls, or even your
family to serve as peer reviewers and copy
editors

— Ask a native English speaker review your
proposal
 Take a break and read your proposal fresh

for final edits before sUbMIttiNG .4 chatienges Explorations
Bill & Melinda Gates Foundation



Explicit Link to Funder

* Project needs to match funder’s priorities
— NIH or Foundation strategy

 Tips for providing explicit link to funder

— Read RFA topic, foundation strategy, and instructions
carefully

— Do be specific about how your idea fits with strategy
and RFA

— Do be clear about how your deliverables contribute to
solving the problem defined by the RFA

Grand Challenges Explorations
Bill & Melinda Gates Foundation



Tips from proposal reviewers:

* Tell a compelling story
— Why? — define the problem and your unique solutions
— What? — state a clear idea and experimental plan
— What Is the critical impact? — describe the path to scale

« Admit the risks
— Define the level of high-risk, high-reward
— Demonstrate your understanding of risks and plans to

overcome
— Define go/no-go experiments to thoroughly test proof of
concept Grand Challenges Explorations

Bill & Melinda Gates Foundation



And then your grant goes to

study section for review of Its overall
guality and scientific merit.



What Study Sections should do.

Study sections will give each application a single overall score
to reflect “the study section’s notion of what the likely impact
of the proposal will be on our understanding of biology and
behavior and on the practice of medicine.”

Study sections are supposed to pay more attention to the
potential impact of a grant application and less to its
feasibility.

“Study Sections and NIH should be looking for the stuff that is
truly distinguished.”

Harold Varmus, J. NIH Research 9:31-32, 1997



What you probably
think Study Sections
really do.

“That's it? That's peer review?”



Score Descriptor

Exceptional
Outstanding
Excellent

Satisfactory
Fair
Marginal
Poor

© oo ~No o MNMwN P
@
o
o
Q

Minor Weakness:

Moderate Weakness:

Major Weakness:

Additional Guidance on Strengths / Weaknesses

Exceptionally strong with essentially no weaknesses
Extremely strong with negligible weaknesses

Very strong with only some minor weaknesses

trong but with numerous minor weaknesses

Strong but with at least one moderate weakness
Some strengths but also some moderate weaknesses
Some strengths but at least one major weakness

A few strengths and a few major weaknesses

Very few strengths and numerous major weaknesses

An easily addressable weakness that does not
substantially lessen impact

A weakness that lessens impact

A weakness that severely limits impact



What happens?
Either —
Your grant scores well and gets funded,

Now get to work, and come back and tell the next group of
young investigators how you did it.

Or—

Your grant is not so well scored and does not get
funded.

What do you do now?



An understandable but mapproprlate
form of rebuttal. |




Success Success

e 4

whaT PeoPle Think whaT iT r eo“y
fflookshke looks like



Resubmission

. One page of introduction for response and/or rebuttal.
. Address exactly each and every concern raised by the review.

. But--focus response directed at the principal problems (you can
use one response for the same critique from different reviewers).

. Rebuttal should be well documented to support your position if
you disagree with any point in the study section review.

. Do not expand the grant unless directed to do so.

. Keep the approved budget, but if you do change, make sure you
tie the changes to a specific request of the study section.

. No grant is perfect; use the revision opportunity to improve
yours.

. Above all, be polite.




If the
reviewers want
something
different,

give them what
they want.




Critiqgue Oriented Application

NIH now requires that your grant application specifically
addresses each of the major review criteria—so—

« Write your grant application to specially address the 5 major
evaluation criteria used for the critique:

Significance, Innovation, Approach, Investigator, Environment,

and include a Summary of these for the Abstract and at the end
of the Text that emphasizes the overall Impact of the research.

 Put the words you want the reviewer’s critique to contain in
your application.

« Document and justify every statement that relates to these
evaluation criteria.



Critique Oriented Application

* |If an applicant has multiple Specific Aims, then the
applicant may address Significance, Innovation
and Approach for each Specific Aim individually, or

* may address Significance, Innovation and
Approach for all of the Specific Aims collectively.

Many use a combination of both.



Critique Oriented Application

In the next section | will present

* First: NIH guidelines for what you need to put In
your application

» Second: what NIH asks the reviewers to learn
from your application and write in their critiques

* Third: what you should write in your application



1. Significance—NIH guidelines

— Explain the importance of the problem or critical barrier
to progress in the field that the proposed project
addresses.

— Explain how the proposed project will improve scientific
knowledge, technical capabillity, and/or clinical practice
INn one or more broad fields.

— Describe how the concepts, methods, technologies,
treatments, services, or preventative interventions that
drive this field will be changed if the proposed aims are
achieved.




Critiqgue Oriented Application

Significance—what the Reviewer should learn.

* Does the project address an important problem or
a critical barrier to progress in the field?

* |f the aims of the project are achieved, how will
scientific knowledge, technical capability, and/or
clinical practice be improved?

» How will successful completion of the aims change
the concepts, methods, technologies, treatments,
services, or preventative interventions that drive

this field?



« State how this study addresses, not just an
iImportant problem, but one that simply has to be
resolved. Sell them!! about why this simply has
to be done!

» State how, If the aims of the application are
achieved, scientific knowledge will not “just” be
advanced, but will be fundamental for any
valuable future research.

« State how these studies and the results will drive
the future of this field, using your novel
concepts and/or methods to be the cutting edge.




2.

Innovation—NIH guidelines

— Explain how the application challenges and seeks to
shift current research or clinical practice paradigms.

— Describe any novel theoretical concepts, approaches or
methodologies, instrumentation or interventions to be
developed or used, and any advantage over existing

met
— EXp

app
met

nodologies, instrumentation, or interventions.

ain any refinements, improvements, or new
ications of theoretical concepts, approaches or

nodologies, instrumentation, or interventions.



Critiqgue Oriented Application

Innovation—what the Reviewer should learn.

* Does the application challenge and seek to shift current
research or clinical practice paradigms by utilizing novel
theoretical concepts, approaches or methodologies,
Instrumentation, or interventions?

* Are the concepts, approaches or methodologies,
Instrumentation, or interventions novel to one field of
research or novel in a broad sense?

 |s a refinement, improvement, or new application of
theoretical concepts, approaches or methodologies,
Instrumentation, or interventions proposed?



« State how the project employs novel concepts,
approaches or methods.

« State how the aims are original and innovative.

« State how the project challenges existing
paradigms or develops new methodologies or
technologies.




3. Approach—NIH guidelines

Describe the overall strategy, methodology, and analyses to be
used to accomplish the specific aims of the project.

Include how the data will be collected, analyzed, and interpreted as
well as any resource sharing plans as appropriate.

Discuss potential problems, alternative strategies, and benchmarks
for success anticipated to achieve the aims.

If the project is in the early stages of development, describe any
strategy to establish feasibility, and address the management
of any high risk aspects of the proposed work.

Point out any procedures, situations, or materials that may be
hazardous to personnel and precautions to be exercised.



3. Approach—NIH guidelines

Preliminary Studies / Data for New Applications:

« Discuss preliminary studies, data, and or experience
pertinent to this application.

* Preliminary data are an essential part of a research
grant application and help to establish the likelihood of
success of the proposed project.

« Early Stage Investigators should include preliminary
data (for RO1 applications, however, reviewers will be
Instructed to place less emphasis on the preliminary
data in applications from Early Stage Investigators
than on the preliminary data in applications from more
established investigators).




Critiqgue Oriented Application

Approach—what the Reviewer should learn.

« Are the overall strategy, methodology, and analyses well-reasoned
and appropriate to accomplish the specific aims of the project?

« Are potential problems, alternative strategies, and benchmarks for
success presented? If the project is in the early stages of
development, will the strategy establish feasibility and will
particularly risky aspects be managed?

 If the project involves human subjects and/or NIH-defined clinical
research, are the plans to address 1) the protection of human
subjects from research risks, and 2) inclusion (or exclusion) of
Individuals on the basis of sex/gender, race, and ethnicity, as well
as the inclusion or exclusion of children, justified in terms of the
scientific goals and research strategy proposed?



« State how the conceptual framework,
design, methods, and analyses are
adequately developed, well integrated, and
appropriate to the aims of the project.

« State/Acknowledge (with specific examples)

potential problem areas and alternative
tactics that you can reference to your lab(s)
and/or the literature that will help resolve the
problems. Convince the reviewer that you
know this field inside and out, better than
anyone else.




4. Investigator(s)—NIH guidelines

This Is what goes In your Biosketch
Provide your credentials
education, degrees, training, current position

Document your relevant experience and role in the
proposal—your personal statement

Document your research to date
publications, grants

Define your co-investigators’, collaborators’, consultants’

specific expertise to conduct relevant parts of the
experimental approachs.



Critiqgue Oriented Application

Investigator(s)—what the Reviewer should learn.

 Are the PD/PIs, collaborators, and other researchers well
suited to the project?

» If Early Stage Investigators or New Investigators, or in the
early stages of independent careers, do they have
appropriate experience and training?

* |If established, have they demonstrated an ongoing record
of accomplishments that have advanced their field(s)?

* If the project is collaborative or multi-PD/PI, do the
Investigators have complementary and integrated
expertise; are their leadership approach, governance and
organizational structure appropriate for the project?



« State (and document) how you--the

Investigator--are appropriately trained
and well suited to carry out the proposed

work.
e State

now the proposed research iIs

appro
princi
¢ State

oriate to your level of experience as
nal Investigator.

now other researchers will provide

you with other essential aspects of the
studies that you do not have yourself.



5. Environment—NIH guidelines

Define what your institution provides for you—

office, lab space, basic equipment and support
personnel, commitment to provide the necessary time
and effort for you to conduct the research.

Define unigque features of your institution that will support
specific aspects of your research.

institutes, centers, programs, “technologies” in
your area of science and how they provide support

Define animal and human subject support
IRB/IACUC, animal facilities, human populations



Critiqgue Oriented Application

Environment—what the Reviewer should learn.

 WIll the scientific environment in which the work
will be done contribute to the probability of
success?

 Are the institutional support, equipment and other
physical resources available to the investigators
adequate for the project proposed?

* WiIll the project benefit from unique features of the
scientific environment, subject populations, or
collaborative arrangements?



e State how the scientific environment in which
the work will be done will contribute to the
probability/guarantee of success.

« State how the proposed experiments will take
advantage of unique features of your scientific
environment or employ useful collaborative
arrangements.

 Show evidence of institutional support. Letters
of support must be specific, personal, and
enthusiastic, and say how this work has to be
done to advance the science of the field.




Critiqgue Oriented Application

Overall Impact

Reviewers will provide an overall impact/priority
score to reflect their assessment of the likelihood for
the project to exert a sustained, powerful influence
on the research field(s) involved, in consideration of
the scored review criteria, and additional review
criteria as applicable for the project proposed.

Therefore, you tell the reviewers what the overall
impact of your research will be and why it should
have the highest priority.




« Summarize the important strengths of the
application.

« Tell the reviewer what you will learn and why this is
essential and important.

 Tell the reviewer how the results of your proposed
research—what you will learn—will produce a major
Impact on your scientific field and how the results
will exert a sustained, powerful influence on the
research field(s) involved.




2.

Preparing a Grant: COMMON MISTAKES

. poorly written: bad grammar, typographical errors, poor

outline, looks sloppy, too many words on a page, too much
technical jargon

too much work proposed

. hot “ crystal clear” what you want to do, why, and how

. poorly justified; does not advance knowledge

. hecessary expertise is not demonstrated

. 100 expensive




Preparing a Grant: COMMON SUCCESSES

. The grant is easy to read

. The science is “outstanding”

. Written with evidence of confidence and enthusiasm for the
Importance and potential success of the proposed research

. Figures, graphs, tables, charts, flow diagrams are self-
explanatory as well as related to the text

. The preliminary data/experience are organized to show how
they will make the proposed experiments work successfully

. The budget is accurately and thoroughly justified

. Descriptive work is acknowledged as such; but the bulk of the
research is testable hypotheses




OK, now go to the grants.nih.gov
website and get started!

National Institutes of Health
website

http://grants.nih.gov.html



